Introduction
In order to clarify the questions of "What should teacher know? What should teacher do while instructing?" Shulman (1986) created hypothetical fields and a new model about the qualities that teachers should have. In this respect, he attempted to form a distinction between "subject matter knowledge, curriculum knowledge and pedagogical knowledge", considering that there was a relationship between teachers' subject matter knowledge and the way they presented it to the students.
As a result of his research, Shulman (1996) restructured the teacher knowledge model including field knowledge, curriculum knowledge, Pedagogical Content Knowledge. In this formation, the pedagogical content knowledge that he presented as "subject area knowledge for the teacher" had a great impact in the research and application fields. Shulman (1986) described pedagogical content knowledge as follows:
"…Pedagogical Content Knowledge is a special form of subject matter knowledge, which includes the aspects of subject content knowledge related to teachability . The sub-dimensions of pedagogical content knowledge include the most useful notation forms, the most powerful analogies, illustrations, examples, explanations and demonstrations of ideas of a subject area . In other words, it is a way to show and formulate the content of the subject to be more understandable to others…Pedagogical content knowledge also includes what specific subjects make learning easy or difficult, in other words the understanding and insight that students with different ages and different backgrounds brought to the topics and lessons taught when they come to the learning environment" .
In 1987, Shulman promoted PCK from being a subcategory and included it in the knowledge base of teaching. The knowledge bases of this teaching were Content Knowledge, General Pedagogical Knowledge, Curriculum Knowledge, Knowledge of Learners, Knowledge of Educational Contexts and Knowledge of Philosophical and Historical Purposes of Education. Shulman also increased the knowledge bases of education from six to seven by promoting PCK to the same level with the others (Gess-Newsome, 1999) . Shulman (1987) explained the types of knowledge that teachers should have, in other words, the categories that form the basis of knowledge of teaching (by Unat, 2011): • Content Knowledge: it includes the organization of the basic concepts and the content in the mind of the teacher • General Pedagogical Knowledge: It covers how the teacher will teach the knowledge to the students, which includes the knowledge and skills such as learning theories, material development and usage, student recognition, principles and strategies in classroom management, measurement and evaluation etc. • Curriculum (Education Program) Knowledge: It includes the understanding of the objective, content, learning-teaching process and evaluation dimensions in the curriculums. (Unat, 2011) . Following the modelling of Shulman (1986 ) Grosman (1990 expanded the knowledge that teachers should have within the framework of PCK and modeled it.
In Grosman's model, the areas surrounding PCK were Pedagogical Knowledge, Learning Environment Knowledge, and Subject Field Knowledge. Grosman (1990) described these areas as follow: Pedagogical Knowledge covers knowledge and beliefs about learners and learning, curriculum, classroom management, beliefs and knowledge about the purposes and objectives of education; context knowledge includes the opportunities available in the region where the teacher works, Expectations and limitations, Knowledge about the interests and backgrounds of the students, Knowledge about the school environment and the families of the students.
After Grosman (1990), Cochran, DeRuiter and King (1993) constructed PCK as Knowing Pedagogical Field. In their model, these researchers have particularly stated that teachers should know about their students' learning and the environment in which the learning-teaching process occurs.
In the model of Gess-Newsome (1999), which was considered as Integrative Model after Grosman, PCK was taken as a separate knowledge area. Here the knowledge that teachers should have was formed as the result of the intersection of the following three concepts: subject matter knowledge, pedagogical knowledge and contextual knowledge. In her transformative model, Gess-Newsome (1999) created Pedagogical Content Knowledge by transforming subject matter knowledge, pedagogical knowledge and contextual knowledge into a single form. Integrative and transformative models have been introduced by Gess-Newsome (1999) and the difference between these two models can be expressed by compound-mixture analogy, where the mixture shows the properties of the substances added into it, while the compound does not have the properties of the constituent substances, i.e. a new substance is formed. Here, the compound is the transformative model and the mixture is the integrative model. In the transformative model, there is a new form of comprised of PCK's subject area, pedagogy and learning environment knowledge, whereas in the integrative model, this three knowledge come together in the classroom and get integrated (Gess-Newsome, 1999) .
Methodology
The bibliometric method was used to determine the characteristics of the studies published in the Pedagogical Content Knowledge subject area. Bibliometric methods have been used to address the bibliographies of scientific studies by using statistical methods and to reveal the scientific thinking of these researches (Ding, 2011) .
Data Collection Process
The data of this research was obtained through the scanning of Web of Science Core Collection database for "Pedagogical Content Knowledge" title, in 1970-2019. For the 2,092 researches published in the Pedagogical Content Knowledge subject area, their publication year, publication type, publication language, title, author names, authors' countries, the number of citations that they made and the number of sources that they were cited, keywords and bibliography information were accessed.
Data Analysis
In order to determine common citation networks and concept-subject orientations of the 2,092 researches accessed through the Web of Science database, the data were loaded to the Cite Space program in the appropriate format and the analyzes were carried out. Cite Space is a Java application used to visualize and analyze emerging trends and changes in scientific literature (Chen, Ibewe-San Juan & Hou, 2010) . Various characteristics of the network that emerged as a result of the analysis of the data obtained for Pedagogical Content Knowledge topic through Cite Space were calculated. These are; network density, mean silhouette value of the network and the modularity (Q) of the network. Among these computations, network density indicates the number of connection used in a network (Al & Doğan, 2012) . The Modularity (Q) value of the network indicates whether the network can be divided into modules, and it takes a value between 0-1 expressing certain meaning according to its magnitude. In a well-structured network, the modularity value is high; whereas the modularity value of a poorly structured network is low, i.e. a network that cannot be reduced to clusters with net borders (Chen et al., 2010) . A modularity value equal to or greater than 0.6 indicates that the division is significant (Newman, 2004) . As the final computation, the mean silhouette value of the network takes a value between -1 and +1 (Chen et. Al., 2010) . Mean silhouette value indicates the clustering formed in the network and for a good clustering, this value should be greater than 0.7 (Simovici, 2007) .
In this study, the positions of country collaborations, cited journals and publications, and concepts in the network were determined according to their betweenness centrality value, which indicates the degree of the connection between a node and other nodes that are not connected to each other. The higher level indicates that the node acts as a bridge between the other nodes (Ni, Sugimoto & Robbin, 2017) . Another important finding of the study is citation bursts, which indicate statistically significant fluctuations of a frequency over the total time period (Chen et al., 2010) . Regarding the topic tendencies of the articles, the Term Frequency-Inverse Document Frequency (TF-IDF) and Log-Likelihood Ratio (LLR) algorithm were used and the trendy topics of Pedagogical Content Knowledge subject area were discussed. The distribution of the 2,092 researches in the "Pedagogical Content Knowledge" field, in1988-2019 according to years is displayed in Table 1 . Accordingly, it was found that the highest number of studies was published in the period of 2016-2019 (n = 976). The number of studies have generally increased in each time period. The types of publications in the Pedagogical Content Knowledge subject area are given in Table 2 . Accordingly, it can be seen that 8 different types of publications were made. As some of the studies were included in more than one category, the percentages were calculated over 2,111. Regarding the types of publications, the majority are in the form of article and proceedings paper, which have a rate of 96% among other types of publications. The publication language of the studies in the Pedagogical Content Knowledge subject area is given in Table 3 . Accordingly, the studies were written in 14 different languages. Of the 2,092 studies, 91.63% of them were English, followed by Spanish (4.59%). Among the studies, there are some publications in Turkish with a percentage of 0.96%.
Findings

Number of Publications According to Years
Types of Publication
Language of publication
Citation Analysis
The total number of citation made to 2,092 studies in Pedagogical Content Knowledge subject area, published in 1988-2019, is 26,228. For these studies, the average number of citations per research is 12.54 and the average number of citations per year is 846.06. The number of citations taken in the Pedagogical Content Knowledge subject area is given in Table 4 . Accordingly, it was reported that the highest number of citations to 2,092 studies have been made in 2015-2019 (n = 15,587) . The citations received in the determined time periods constantly increased over the years. The number of received citations increased significantly after 2009, and the citations made after this year account for 90.38% of all citations.
Country Collaborations
Social network analysis was performed to determine the studies that researchers from different countries have performed together. The name of the countries were scaled according to the degree of centrality and they are show in Figure 1 .
Figure 1. Country Collaborations
As a result of the analysis performed in Pedagogical Content Knowledge subject area, a network consisting of 83 nodes and 171 connections was obtained and shown in Figure 1 . The network is comprised of 10 clusters and has a density of 0.12. Modularity value of the network is found to be Q = 0.32, and mean silhouette value is 0.30. The network values of top 10 countries, which have a significant place in the network, are given in detail, in Table 5 . Country collaborations and degree of centrality of the studies carried out in the Pedagogical Content Knowledge area are given in Table 5 . Accordingly, it is seen that the USA takes first place in country collaboration (n = 590). Regarding the degree of centrality, USA was found to have the highest degree of centrality (n = 0.39). Regarding the citation burst values in Table 6 , the country with the highest citation burst was USA between 1992 and 2008 (49. 8103). Furthermore, USA is the country where the studies that directed the field in the 17-year period between 1992 and 2008 were performed. The countries where recent studies published in the Pedagogical Content Knowledge subject area are Malaysia (2014) and Singapore (2014).
Journal's Common Citation Network
The common citation network analysis of the journals aims to determine the journals, in which the significant scientific works that were cited by other studies have been published in the field of Pedagogical Content Knowledge.
Figure 2. Journal's Common Citation Network
The network consists of 282 nodes (journals that are the source of citation), 1,510 connections and 39 clusters. The density of the network is 0.03. Modularity value of the network is Q = 0.53, and mean silhouette value is 0.21. The journal that has been cited the most by the researches published in the field of Pedagogical Content Knowledge subject area is "Educational Research" (n = 1254). "Teachers College Record" journal is positioned at the most central position of the network. 
Author's Common Citation Network
Figure 3. Author's Common Citation Network
Author's common citation network consists of 427 nodes (authors that are source of the citations), 2,026 connections and 69 clusters. Its density is 0.02, Modularity value is Q = 0.01, and mean silhouette value is 0.20. The authors who were cited in the researches performed in Pedagogical Content Knowledge subject area are shown in Table 9 . Accordingly, the most cited author in 2,092 studies is Lee Shulman (n = 1439) followed by Punya Mishra (n = 562) and Deborah L. Ball ( n= 416). 
Publication's Common Citation Network
The network formed as a result of the analysis consists of 482 nodes (publications that are source of the citations), 1,579 connections and 88 clusters. The density of the network is 0.01, Modularity value is Q = 0.76, and mean silhouette value is 0.22. The source mostly cited by the researches published in the Pedagogical Content Knowledge subject area is the article included in Cluster #0, performed by Mishra and Koehler, in 2006. Moreover, the most recent reference source among the most significant 10 sources is the study in Cluster #0, handled by Voogt, Fisser, Pareja Roblin, Tondcur & van Braak, in 2013 (n = 93). It can be seen that among the studies published in Pedagogical Content Knowledge subject area the sources with the highest centrality are the article written by Borko and Putnam in1996 (0.31) and the one written by Magnusson, Krajcik & Borko in 1999 (0.29) . Shulman, L. S., & Richert, A. (1987) . 150 different ways of knowing: Representations of knowledge in teaching. 5.40 1993 5.40 1995 5.40 ▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃▃ Smith D.C. (1989 .The Construction of Subject Matter Knowledge in Primary Science Teaching.
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▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▂▃▃▃▃ When the sources are analyzed according to the citation burst, it is seen that the source with the highest citation value is the article realized by Lee Shulman (1987) . Topic clusters of the studies performed in pedagogical content knowledge subject area are given in Table 14 . Accordingly, the largest cluster is Cluster # 0, which contains publications related to process (n = 86). Mean Silhouette value of this cluster is 0.878 and the average citation year for the studies in the cluster is 2009. The most recent research topic in the Pedagogical Content Knowledge subject area is Teacher Educator (2014).
Topic Clusters of Pedagogical Content Knowledge
The common words used in the studies in the Pedagogical Content Knowledge subject area and their centralities are given in Table 15 . Accordingly, the most commonly used concept in this field is "Pedagogical Content Knowledge" (n = 795), followed by "Education" (n = 406). At the same time, the concept of "Pedagogical Content Knowledge" has the highest degree of centrality (n = 0.15).
Conclusion
Bibliometric characteristics of 2,092 studies on pedagogical content knowledge, published in the period of 1970 -2019 (until 27 March 2019 , accessed from Web of Science Core Collection database were analyzed. It was found that even though there are fluctuations in the distribution of publications by years, the number of studies has usually increased since 1970 and the highest number of studies was published between the years 2016-2019.
In this study, it was found that 8 different types of studies, namely article, proceedings paper, meeting abstract, review, editorial material, book review, book chapter and note were published in Pedagogical Content Knowledge subject area. According to these figures, the most produced types of publication are article and proceedings paper.
It is seen that in the Pedagogical Content Knowledge subject area, the studies were published in 14 languages including English, Spanish, German, Turkish, Portuguese, Dutch, Chinese, Korean, Italian, Afrikaans, French, Icelandic, Russian and Serbian. The most commonly used language is English and constitutes 91.63% of the studies, which indicates that English is the universal science language in scientific studies.
Regarding the number of citations taken by 2,092 studies published in Pedagogical Content Knowledge subject area, between 1970 and 2019 according to years, the highest number of citations was realized in 2015-2019. This shows that in recent years, certain sources have been widely used in the researches performed in the field.
Regarding the country collaborations, it can be concluded that US is the pioneer country in providing scientific communication in the Pedagogical Content Knowledge subject area and undertakes a key role. Australia is ahead of the Netherlands in the field after the US. Meanwhile, it can be said that Turkey is the country having the most studies after US. In addition, the country with the highest citation rate was found to be the United States.
In the Pedagogical Content Knowledge subject area, the most cited journal is "Educational Research". The journal with the highest centrality is the "Teachers College Record" journal. It can be said that this journal is a guide and an important source for the studies in the field.
The most cited authors are Lee Shulman and then Punya Mishra & Deborah L. Ball. From this, it can be concluded that the authors made important contributions to the Pedagogical Content Knowledge subject area. When the sources are analyzed according to citation burst, it is seen that the source with the highest citation burst value is the article of Lee Shulman (1987) . This paper has been effective in the Pedagogical Content Knowledge subject area in the period 1989-1994 and it can be expressed as a publication which has been directed the studies in the field between these years.
